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020040004087 ^^ 'U:^}: 2004/3/11 



[JHIS^XH 2004.02.02 

[ g ^ oi 3 c ] 2-2000-0475 1 3-2 

[^91 0|XH5^ 

[ □ dl oi 3 H 1 9-1 998-000398-5 

[Slt^^lSje^ei^] 2002-060315-0 
[AF>!°I SAIl 

[ e ^ ei m 1 1 0-2004-0004087 

[MS^XH 2004.01.20 

[^'A^g^^XH 2004.01.20 

im^si ss!] 21^^^ mmm9\ m^\m^ m x^l£s^^gi^ zi°i ^ 

iS^&m.] 1-1 -2004-00240 1 7-68 

[S^^XH 2004.01.20 

i^^m AHW] SAHIAH^ 
ISSI^ AHM 

[MSLHgi mx\sn mm 

§oi|ojaK>i 01 Ji\mmL\Q. qdiei 

[MSSl 0 ^ 

[^:'^^A^s^sl o s! 

[:'iEf 4-^^] 0 m 

imm 0 
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020040004087 2004/3/11 

[S¥/dW] 1. fi§LHss m^m^ Ai#[s§LHg]_m 
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1520040004087 %^ °^^}: 2004/3/11 

^ ^^^^ <^l-§-^M ^^^^ 91^ ^^^o] ^^^1 ^'=>}9X^ 

^<U^}x^ ^^^m^^o] o.^^ o>s)-E^-olH» SL^^ 91^^^^ Sl-^^^ #21^1 

7} ^JL ^]^^}7]] 3.^%^^ ^ $1^ 91^^^ ^^^^ # 

JEH^oflli^sl-oiE Helo1im3£rf:i5ll<^l:^l- ^91 -§-^* ^, 

-g-^-^3zl- oiA><g ^on^ ^ ^on^ ^^^Al^Ai ^o^^cf. 

. ^^71 <^1^^1^ 3.^^\J1, <^1^^1^ ^^^^^ 

^, ^7] 3^^^ I^^e^^tH s^^Hl '^^V^^ Efl^^a^el^ 
^^7l ^l-c^jA-l 500 r -800 ^£<^lAi iL^^ofl ^^11 c^H^lofl cfl^ ^^^^^ 
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^£0040004087 ^^ '^7.}: 2004/3/11 

[11^^ ^^^^ 

^'LV^^ l-^I^l^ # ZLS] ojAi^i ^^wj-^g {Method for 

Producing Polymeric Sol of Calcium Phosphate Compound and Method for Coating the 
Same on a Metal Implant} 

^ ^^^^ ^^>^# S)-^!-^ #e]°11^ # ^l^i^J-^^!). o]M^] ^^idj. 

[^^cH ^1-^1-^1 ^^^^ 9 

^}x^ ^-g-A^(wettability)<^l -^^^ ^# l-e]^!^ * ^lS«J-^4 <=>] 

9-4 



1020040004087 %■^ 'U^}: 2004/3/11 

S., H olAV >^^^o] ^o\oXo] ^^^JL ^--^^H ^^^^ 

(wettability)^ -f^^ ^-^-^^ ^l-^^-^ l-e^^l^ # ;^l2:«oi-^^ 

>^V7i^ s.^^ ^A^t}7] ^ ^#oil^A>ol ^(calcium ethoxide, 

Ca(°C2H5)2)l- ^SJ^l^^Cpropionic acid. CH3CH2C(X)H), <^MilH-t]:(acet ic acid, CH3 
COOH), Jtl-arC formic acid. HCOOH) ^ ^}i4sl -^7l'lJ:oll ^^^j ^f-^l -g- 

ons]. H5loll^5.r±:S|-olH(triethyl phosphite. P(t:2H5)3) SE^ Hel<Hl^5Li5llolH 
(triethyl phosphate, P0(°C2H5)3)» ^7] ^7]^'=^] ^o] o]X].c^ ^oji^ ^ ^ 

^J^lT^^i 'i'H^ <^}-2|-HfolH(apatite) S.^ ^l^^^'e- sj-^l"^ #(polynieric 
sol) ;^l2:«J-^-8r ^l^*l:T=f. 
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1^0040004087 #^ 'U^}: 2004/3/11 

^'i^Jl 32 

^1-71 ^^-^ o]AV<g ^c«^ ^^^><^ ^o]^ ^<L>^# ^^-§- 

^v\]^ ^(polymeric soD^l ^^^^1^^ ^-f «^^<aolj7 80°C 

li^^cH-a-^^^l ^^^Jl 82 
[i^^«o>>^l ^^^^ 

■^^^1-^ ^^^^(wettability)ol <?1^V^# ^el^^l^ #^ 

^13]-, ^^^^1:4 <^^<^l^i ^^fl Al-§-*>Jl 9X^ ojAi^^lo] ^igoj] ^^^fcx^ ^ 

^ ^^^^ ^ ^cf. 
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1020040004087 - #^ '^^f: 2004/3/11 

^v^^ -g-o-«J2l- oiAVcg ^ofl o. ^^^v ^ -g-ofl^ ^^a^l^x-l oiAV^v^ 

^11*^<H1 Si^^i, -B-7l<:l:^ HS5Xl^>a:, oH]:eA].^ i#>a-o.s ol^o^^^]^ 

^o\]^^ l# o]^ -a^^-^H^l^ ^^-^S. ^^>^# ^^1-^ # ^1 

^1 1*J-<^1 ^ <H . ^#o]l A>ol = ^ -a-71 A> -g- oil cfl 0 . 005<^1 1 . 02^ 

#^I£7> s)£^ ^^^S. t}^ <?1<0:^^ # 



^r20040004087 #^ <^p^>: 2004/3/11 

[i^^^J-'^l ^^^^ 

2.0 ^^7} S^^^ilfe ^^^S. -el^V^^ # 

[:e.^tfl-§-] 

10^1^ ^^-^s ^1-^ ^^1-^ # ^1 

9-8 



20040004087 #^ <a^>: 2004/3/11 

>^V7] ^#<g -g-onjj}. olAVcg ^oHo. ^^^^H ^o^^^l^i l^<a 80°C<^1 

sjcfl 10^1^ ^oj. ^^^Al^t^A-l oixj-^^ ^^1-^ 

^^7] o^jttl <g^^e]^>Q^ ^^^<^1 ^o]-oi^ -fr7l^* Efl^^tile)^ 

^4: ^-?l7l srHl-H 5001C-800°C5^ ^£<H1A-1 ^^^V^ 
# i^^V^ s-^io.^ MM^^ S^^J-'^. 
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1020040004087 ^AA'- 2004/3/11 



[X-IIM^XH 2004.01.20 

[^^921 9S1 A||£f^2| SaiDII^ m 321 OI^Mjcll 

[^S2| S^SSJ Method for Producing Polymeric Sol of Calcium Phosphate 

Ceramic and Method for Coating the Same on a Metal Implant 

[ggioi J 

[SSI CH§t9J^ (AHgQjstlil mi^) 

[MS!eJ3H] 2-2000-047513-2 

[CH^ieJi 

. [□Eiei^H] 9-1998-000398-5 

2002-060315-0 

[^S°l S^s:*!] YU.Hyun Seung 

[^eie^eis] 730531-1552914 

[^eeim] 151-061 

[^^1 /HM^^AI ^^=?- Mans 178-6ieiXI 

\^^\ KR 

S^S:"!] LEE, Dong Soo 

[^eJS^eis] 760509-1065710 

[^^ejs] 158-070 

AHg^^AI <M§s 743-21 feP^0^E^^ lOIS 1001s 

[^^1 KR 

I^g}oi3c] 4-1995-101769-3 
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1020040004087 2004/3/11 



[^S^ LEE.Choon Ki 

[^aiS^Sis] 540705-1000912 

[^^^sl 138-240 

[^^1 /Hg^^AI ^E\=? 20&1XI 4S 5!^0^^^M 6S 506s 

[^^1 KR 

S^S:)!) LEEJae Hyup 

[^Bl^^eis] 690718-1785826 

137-030 

[^^1 Aie^^Ai Ais^ m^m 66&1XI ^^g^o^E^^ 3^ 503s 

[^^1 KR 

S^a:*!! LEE, Dong Ho 

[^eJ^^eiS] 680523-1036812 

[^^eis] 130-034 

[^^1 /He^^AI ePJ^^ &^E.|4^ 958-24 

[^^1 KR 

[^SSI S^a:?!) CHANG, Bong Soon 

[^eie^eis] 620711-1026024 

[^e^mi 158-073 

[^^1 >MS^^Ai ifa!^ ^^§3^ 1273&1XI ^□^57:^o^^^^ 503§ 1102 

[^^1 KR 

9^"a:?ll KIM, Jin Young 

[^ej^^eis] 780203-1274219 
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1020U4a004087 ^Xh 2004/3/11 



[o^eiS] 137-069 

[^±] MmmmA\ ^^m^m 753-29Sixi 

[^^1 KR 

S^5:>ll CHUNG. Sung Soo 

[^ei^^Sl^] 591006-1001512 
I^a^mi 463-050 

[^^1 ^^Ai Mmm 292eixi a^o^D^^ 305e 

801 m. 

[^^1 KR 

OIXHSF (oi) 

31 3 38.000 ^ 

[;,^^hgo|gj OS OS! 

0 a OS! 
[^A^S^S] 13 m 525.000 S! 

imm 563.000 S! 

[^x^|A^^l 

i^Mm ^^^} 0 S! 
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102o!Mob04087 #^ 2004/3/11 

^ ^^'^^ «l-§-*H oiAV >^^«.ol ^ofo^icH ^^^}JL ^<Ut}^ 

^^^^^ o>3|.EfolBl- S^tb ^^y-^^ 1-51^1^ ^-a- ^^^*>J1 

^^^^ ^ SI^ -y^V^i^ MM^^ # 

^71 l-e^i:^!^ Z|Z^- -^71^011 ^^oflS-Al-ol^^ i-o] ^^<g -%-^^, '^7]^<^] B. 

5^0ll^i^40]H HS]<^l^i^5ll0l:E^ ^Ol OlAVcg ^6H^ ^y]^V ^, >^V7l -g- 

<2«2l. oiA]-<g ^o_n o. ^^^v ^ -g-o_n o. '^^^t^. ^7] #^ 

<i^^s]5H 3.^^<=>\] ^<^1-^^ jif^^^ wv^^H s^^-i- ^ 

^7>Al^ :f , >^V7l ojAi^fl^ H.o^7l 500°C~800°C^ ^£<^lAi dii^^<^l 

o^tfl ojAl^loll cfltb ^^^^ ^^^^ ^ 

£ 8 
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102^So04087 %^ '^7}: 2004/3/11 

oiA>^^ M]s]-^o^ 1-21^1^ ^ ZLO] ojAi^] {Method for 

Producing Polymeric Sol of Calcium Phosphate Ceramic and Method for Coating the Same on a 
Metal Implant} 

S 2^ ^^*>7] ^t!r wl^^^ -€el^> 7^011 <il-3|-B}-olH # 

^al^(SEM) A>^, 

£ 4^ o>2l.El-o]E 71^^:^ 600*C<^l'^i 800°C^ -SrS. ^<^1 >1 1 a] <i^^e)t!- ^ 

i 5^ ^^1: '^71 ^t-V ^IM^l X^ ^^7l(EDS) 

El-oiH s^^>Ji 700r. 1^1^ ^ :e.o^.^^ ^>^oli^. 
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1020040004087 %^ 'U^}- 2004/3/11 

<8> ^ >Hle1-^s1 ^BJiv\]^ ^ ^]3i^^^3\- US] o]^^] s^«J-i^ofl ^ 

ti- ^-^'^^ <^i-g-*H ^5^1*^^ -f^tb <^l-2^■E^-olE ^^^^ ^flei-^^ 

<9> ^ ^iq- >a-^-fl^>7fl^ ^^#34 ^>L> ^j^oi ^^^1 ^c}oxo] ^^t}ji ^<U^\v^ ^ 

^-^^ (wettability) ^^t!: ^^^r ^ilel"^^ # o] l-e^^iisJ ^] 

^I'S^l-Jl ^2}-7j-£7T- ^^Sl-<i>2)-E]-olH ^-a-^^ ^^12}^^ ^ 

<io> Kitsugi Biomaterials 16, 1101-1107 (1995)<^lAi ^^Sj-oVsj-^l-ol e 

(Hydroxyapatite. HA, Caio(P04)6(OH)2)« i^tl: 'a-'?l'a:^#(Tri calcium phosphate, TCP, Cas 
(P04)2), ^Vtl'dr^^CTetracalcium phosphate, TTCP, Ca4P209), ^^^^^^ (Calcium 
pyrophosphate, CPP. Ca2P207) ^ei-^* S.77]9] ^2i^o\] o]^t}jL zl 

¥^^^1-^^1^(TEM: Transmission Electron Microscope)-^^ 4.^ <=>1^^1 -2- 

<ii> ^>7l <y^^# ^-fleV^^ S.^ #2)- 3];^ ^^^m ^^*>M- ^1 ^ <=>]^^] -§-^ 
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2^ 



102004^04087 #^ '^7.}: 2004/3/11 

^^V3^-0>3l|-Ef0lH ^^l&l-e^* ^^B"^ ^^^S. i^^^ n^^. :3.e^Ul- ^Al.5j.o>Sl- 

Efo]E >Hlsl-Bi^ ^im^s] <a^^'?l #l>^^(Brittleness)^ ^ ^7)1 7l)>^l7l 

<i2> ^^o^ 71;^]^ 7j-:£s>l. ^-a-^ciVsj-E^-oiHsl ^5^1?!^^^^ ^^Ai7lJL;^> 

^E^-oje^ S^^>^ 7>^1- ^tiV^-^l ^^^^ ^^^^\ ^Hefl<^l (Plasma spray) c.] cf. l-e+^T^> 
^^^o>s)-El-olE ^^71^11- <il-g-s:><^ 20 , 000-30 , 000 ^1 l-e|-^n> <^ 

^oifAl^ ^^>^^^ ^-§-^1^ El-7}1 (Target) 7l^(Substrate)<^l ^e^-i-Tll t}^ 3.^ 

^J-'^'^lcf. #2l-^^> i3£|Bl^ (Sputtering), 2^1^ (Chemical Vapor 

Deposition) t:]-^- til«fl ^S}-7j-]£7> ^<HlAi -B-sl^Vcf. 

^1 ifl ol^lAl S^#ol ^^Sl<H ^«H^l7l ^^^] *fls]S]7lM- 7J-S71- ^ 

^i^l-^^ ^^l^o] ^'^Jtb^-CFiliaggi et al. J. Biomed. Mater. Res., 25:1211-1229, 
1991 %1-S). 

<14> ole:|*l. ^^1^^ ^^S:>7l ^tt <^^5l$^^Cfl ^^VSj-Oj-Sj-Bl-o] E 

MM^^ (Sintering) 7>^ ^IE7> llOOr <^l^<^l2l-^ c^l ^^l^^l 9X9X^. <^]^^]^ 
^S. iEfloleflrf^ 316L3Z1- E^El-^^^(Ti-6Al-4V)ol ^^^1^ c-fl HOO'C ^^6\]a^^ 7]^]^ 
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2004(!i 



102004(5004087 #^ 2004/3/11 

371] ^^^VJl ^^7} ^t}7]] ^<HM-^ ^^l^o] ^7] nfl^ofl ^A]-S|-0>S).Ei-ol:E 
^ lOOO'C olsfo^ ^:£oilAl ^l^*>7fl ^^^^ ^ $lojo> ^l-cf. 

<15> ^>y:^o>5l-B^-olEo^ oj;^!.^ M-i^Cnano, lnm=10-9m) 37] S ^^^^V^ iii^^^S.* 3 

Tfl ^^^^ Al£7> ^jLS]ji sJl^. ^^^^(Sol-gel synthesis)^ <^]^]^ 

37fl -^W^ l.^'^^li:^. ^-^^^ol^i: -a-7]l-^ 7|-4-^^Al7^ 3~4nm^ <U^} <a^>» 

jl ole-itv <^^> oj^].=.oi f^^^(condensation) ^ ^J-^^ ^^^^V^ll sl^c-ll 0^7] 

^^ -§-°fl* ^l^*>7fl S]^ ^o] ^^^}7\] ^JL o]^^ 

^ '^IrH.^ iJ-'^^lcf. ^]^]^ o.^ ^^a^>^ '^^T} 371* 37il #o]7] 

37fl ^# ^ 9X^^ ^^]^^ ^S.^ 0>2)-Ef0l3 ^^HJ-^ O.^ ^^^^ ^> 

^E^-olH* i^th 91^^^^ MM^^ #-^^<Hl 7H^ ^^*V 

<17> D]^ ^^^i ^1 5,766,669 S.'^]^ ^^M-<^lHeflolH(Ca(N03)2)^ '^-S.^id^i^llol ^ ^ 

^^3r>(5^ <^l-5)-EfolE ;^1S*>J1 o]* 7]^ol] 3.^^ ^ QSO'CoflAi lOOOlC A>ol 

^ ^^<=^]^^ ^^el^m <il-2l-El-o]H >fls«J-^# ^1^*>ji ^cf. ^] 
6,569,489 S.o\]^ pHl- 6.0<^l^i 7.5 ^^s>f loor ^l^V^ -fr^lt!: ^# 'a-y:^!^, 
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102004Q004087 #^ ^^>: 2004/3/11 

S]-^^ ^^^H oVsj-EfojE s^^o] ^ o;i£S. A]^^ 7lcVEl^ 

tb^, D. M. Liu Biomaterials 22 1721-1730, (2001)<Hl>H ^#i4<5lH5ll<^lB(Ca(N03 

)2)» ^^<^m3l^^o]^^ <>ii^^<hi ^jl i-^ ^7i-s>o^ 7> 

Al£^>5irf. K. A. Gross J. Mater. Sci. :Mater. in Med. 9 839-843, (1998)<^l>^i 

^^ofls.Al-olE^ <^lf?:^4 4<^l#(Ethane diol)Sl ^^-g-uflofl ^o] ^onji). Bel«Hl^5L>i 

t\3X51 o] E^Ef^ 7l^o11 ^^*V ^ 800t:<HlAi <l^^S^^>o^ o>ii|-E)-olH 7] 

IlEil4, 6>5)-EfolE ^-g-6«O.S ^^€r>7m ^#l4<^m5ll olH* ^^^.^S. ^11^^>^ ^ 

^ 7l^o1] s^A] ^ (wet t ability )ol "S^^l^l tifl^<^l 7]^ ^^11- # ^ 'S'U^ ^^2] 

'Stb ^ ^1-^^^ ^^<^] 9X^. ^^^io] -0^^ 71^ ^jL 

^ y^^]7] nfl^oil cH] 0114- -^^^}t^. ^-^ s^ofl o;iolAi 7}^ 

#^tb ^^^^ ^A^tt 71:^011 cfltb ^^^^^ojcf. 
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102dO4'd004087 %:^ '^^y^}: 2004/3/11 

<21> ^S^^lTiq- o]-5l-Efc,lE oj-g-tb e^^^S- ^^^^ 

^^2). oiAj- >^^«.ol ^^^] ^o>o;[ol :f-^§>ji ^<U^-^ ^^^^(wettability):^ ^S^l* 
^^o] -^^^ 45^-^^ 1-51^1^ # ^1^^>^ t)l ojc^ 

<24> ^7lt!: ^^^*>7] ^ ^#<^l^^>ol:^(calcium ethoxide, 

Ca(°C2H5)2)* iS.3l^A]-(prop ionic acid, CH3CH 2COOH). <:'Hl:S't!:( acetic acid, CHsCOOH). i 
^-arCformic acid, HCOOH) # 0]}=^ ^}^^ H9l -§-^4 :^s]<^1^5Ei 

2|-olH(triethyl phosphite, P(°C2H5)3) SE^ me]^HS.i2ll<>lH(triethyl phosphate, 
P0(1C2H5)3)» ^7]^o\] <yAl.^ ^o^^ ^^^V :f ^^^Al^Ai «yol^ o>3i|-El-clH 

(apatite) i^ ^-fls]-^^ ^(polymeric sol) ^^Ij^yJ-^^^ 
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1020040004087 ^^ <a^]-: 2004/3/11 

<25> ^tt. ^ ^"^^ o]^]^ *<^] ol^^l* (dipping). Jl^Sj^ 

(spinning), iSeflc-l (spray) ^2] hJ-^ o.^ ^7^)2^-; >^V7l #0] 3.^^ ^ 

^ ojAi^l^ eo-ioors] 7].^^«fl^>^ >^7i s^^^ 30o~5oot:s^ ^£011^1 

<^1«1 "i^^B^^V^^ s^^Hl ^<^1-^^ -^7l#^ Efl^:)wl5:|^ ^:^]si^; ^7] M^^4r ^^V^ ^^1 

500TC~800t:^ ^Sofl^i ^^^>^ 5L^*>^ ^^-^S ^-5+^^ 4^1-^^ 3. 

<26> o]-jx|-EfolH^ €21^1^^ ^lSsr>7l ^SflA-l^ -g-ofluZ]- olA>^ ^ofl 

^^^oii^A>oi:c «.^o. s^^q^^v^ <>H1B^, ^3] O-OOSolMi 1.0 

<27> o] ;g o. 0.7^^^^^ ^7]-Sl^ ^^oil^A>olc «.^v^ 0.005 n] nV o.^ ^7H>Ta M 

ofl^A>o]c^ SsflA^o] o;io.:E.^ ^^ofl^AVojc ^ofl^ c^.^ nfloi^^ o> 

^^7l<:>]lAl ^^^>o^o> ^Vc].. 
<28> *}.^, -g-^(^^ B)-2-S.^ ^#31)- olo] ^«l(Ca/P)7> 1-2 ^^71- ^^tb 
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102004Gr004087 %^ 'U^}- 2004/3/11 

*]l(hy(irolysis)7V ^7] nfl^cH] ^#<§2}- aV-g-o] }=.^a^ , o}s\.^o]^ ^^^6\] a]:^o] ^e] 

<29> ^V7l o]^<^ -g-^-^(-§-^-^ B)* <yo^ s.ttl(Ca/P)7> 1-2 ^^7> ^^^>^ ^1 

*V7li4 :y:oi ^^<g A)3\- o]^<^ -g-^-^C-g-'s^ B)l- ^^^^^ 

sl-^l-^l l-«l(Ca/P)l- ^<HM-^ >g-f<^l^ -o^^v Sl-^l-o] <^o]7];^] ^7] n 

<3o> A^V7i ^^<Hl^A>oi:c7]. ^^^] ic.^ ^^<g -§-^(-§-^ A)4 Se|^1^3L^sl-oi:E ^ 

(Ca/P)o11 cf^jif ^^^^ S)-^#Pl ^^^^cf. 

<3i> ^^jq. oio^ #wl(Ca/P)7> 1.0<?1 ^-f ^^^<:]-^^(Ca2P207), Ca/P=1.5^ -y-y^a- 

^#(Ca3(P04)2). Ca/P=1.67 91 ^-f =T^^^'='>sl-Bl-olH(Caio(P04)6(OH)2) , Ca/P=2.0^ ^-f a> 
^<i^^#(Ca4P209)<^l ^-^^SlD^, >^V7l <^<y<:>^^(CPP; Ca2P207), ^^^V^#(TCP; Ca3(P04)2). 
^^S[o}s\.ib]-o]^(M; Caio(PO 4)6(0H)2), ^ a>oiaV^#(TTCP; Ca4P209) ^ S.^ ^5^1%^^ o] 
^-^s 9X^. 

<32> ^#<§ ^<2flal). OlA>^ ^ofl^ ^^*><^ <a<H^ ^^-g-^^ 

<^l^i ^cfl SO'C^ ^£<Hl^i ^^7l^V-^^ ^^^^l7l^ <y^^# ^^^^ § 
(polymeric soD^^l ^^^^1^^ ^^"^ ^-f ^tfl <a^<^olji 80°C«Hl^i^ ^cfl 10^1 

^o]c].. o. o]^^o^ Aj^o.^ -^^^0.3. ^^o-| ^^5^H 
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1020040004087 ^^ 'U^}: 2004/3/11 

<33> Aj-7]^V ^^^^jjf^g^ 7]^ o^o^ ¥^^>^ ^^^^(wettability)<5l -f^ 

<34> ^1-71 <4 ^o] Aj^l^^^^o] o.^^ olAV^^ l-S^TiflS^ ^o] ^(H^l'S, =L^ o] # 

•HI (dipping), Jl^il ^(spinning). ^Haflol (spray) "J-^-^S. S^*}: 

^. ^oM ^'^l <^1<^^1» 60~100°C^ ^t'^l^i 7l-^^*fls>ZL >^oM 3.^ 

300~500t:^ ^^^Hl -^711-^ Efl^:]t3iei^ 

7l c>l'i?^l* ^^7l s^Hl^i 500°C~1000°C^ ^-£<^l^i ^^^l^cf. 

<35> o] ^:i^£7]- 500°C i^l'?><?I ^^fe -^7l#ol ^^^1 Efl^^;<l::^l , lOOOt:* 

<36> ^V7lSJ]- ^o] <^o]^ ^^^^ ^>-§-^V^ S 

<37> (^Al<^l) 

<38> oj^l-oll Aj.7l^ ^ WV^^t!: ^^I<^l7l- £Al^ %l-Jl*l-o^ 1=1^ ^^-fl^V 

<39> ^ w.^ c 1^ ^ ^Vv^d\] tc).e|. ^]^^ 0>II}.B)-0]H -ic^^^ -£^1^ <^>4 
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5^-* ^^^^ ^ ^1^^ ^i^ltbcf. 
<40> :£ 2^ ^#2^^ ^^s:>7l ^tb ^^-9.S>««i Hl^^ ^B^^ 7l^«:>fl C.>5l-El-ol JE ^ 

•y: ^ :£tb, ^^^^o] ^^^>^ 71^ si s^^lofl ^<a^>7fl s^*>^ c-fl -e- 

<41> ^^«J-^-$r :iEfl<asl^ ^^oji^ E}^ ^o] 7]^^ ^^l^O.^^ ^14, 

<42> ^^o] 'ai-?^:^^ 60-100 :?iS7lofl ^^jl io-15^:<1 -R-^l^l^ ^7>S 7>^^tfl 

^1^ 300-500 °C Si ^7lS.oll v}s. <^^]^^o^S.^ S^^ofl ^o>o;i^ -B-^ll-^ tfl-f 

7> afl^>^l til-^Sj-C^.. 0>5}.El-olHSl ^J^]-a7l* ^7l-A]7l7l ^^A^^ 

^£1- ^7}X\7]^ ^14. 5001C ^j^oijA^^ 71^3:^ A].3^7> ^^5]° 

S. <:>>H^4 ^^A^ 71^1 ^^7lo1]A-l <^^]^^^. 

<43> 5£^v^ ^^s. ^zLx^> ^ #<Hi ^^'^^^ ^-g- 7]-^ loori- -6- 

^1*>^ -g-Dfll- ^^^1 fl^Al^f^Ai CfAl A>2|-^^7lollA-1 700 'C^B^ lOOOr^^HS] 
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<45> 



<46> 



<44> o]t}o\] ^Ajc^]!- ^ wvt^^ r<\^ ^'^*]-7lS- tbcf. cf"?]: ^ ^^^^ '^^71- 

1. Hliiyc^l 1-3 

<^>^^ 71^1 S. ^^^1^ #SW-^i(glove box) '?V<^l>^i ^^<^l^>^>olJ£l- 
5ccS^ ^S3)^A]:(^Al<m 1), oflE}-^(ethanol. ^]M<=i 1), 2-^l^Alofl^^(2-methoxyethanol . 
HliiK^l 2), «11^^#elS(ethylene glycol, ^]Mo\] 3)o\] AA 0.25M 

34^1 HCtri ethyl phosphite)# ^^1 5cc2] ^^^q^^+C^A] <m i), o)] Ej^^Cajiioj] i), 2-^^^\ 

<^1# -§-^^ ^^t!" ^ 10^^ €^-1*1-711 il^^cf. ^ -§-onoil ^^71^ -g-<3fl 

^ ^^^^^ ^ <^1# *l-7l s H ;^lAl*>5i4. 

<47> 1] 







U|5L<i||l 


0.|51<i||2 


y|ia<i||3 


















E_ 


E^ 








2-ol|s.A|ol|^^ 






0.25M 


0.25M 


0.25M 


0.25M 










-.^^ 


^^1 iJ^^ -8--^ 































<48> 
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<49> 



<50> 



aliEc^l 2)<?I ^^l-o] ^>^5s>^o.T3^, HS2q^A].(^Aloii 1)3]. oii^^^el#(ti]ji7<:^] 3) 

^S^^V 71:S9:* ^>-g-^ ^^^^ HS5t)^AV(^Alojl 1), <HlE}^(tilJi7c^l 1) 

M<^] 3)91 M-HJl, ^^T-o] ^VAjs^^icf. 

^si^AX-^Aic^i 1)0] <y: ^ ojiq.. 
^^Hl 2,3 

<^}^^ 7]^]]S. ^^^1^ (glove box) <y:<^lAi ^^'Hl^^Vol-^* 5cc^ 

^H1S^>(^^1<^1 2), i#^(^Alc^l 3)6|1 0.25M ^^S. -g-«flAl^ -g-on ^Hltl-Ti|.. -g-oH 
oio^ ^al7|. 1 eyo] ^^^^ H&)<^1^5L^a|-olH(triethyl phosphite)* ^^1 

5cc^ oHlS^('^^l<^l 2), i#^(^Al<^l 3)^^! ^wlt!:4. -^-^ Bl- -§--511 A<^1 ^^^^^ ^ 

^ -f- -g-'S^-i- ^^t!" ^ 10^^ €^-1*>7ll iiltiV^tq-. JEWV ^ -g-oHofl ^^o] Ag7]^ 

<53> IS 2] 



<51> 



<52> 









^ ^ a o TP 


^^#<H|s.A|-o|H 


^^Ol|S.A)-OlE 




se|ol|^ii3ii-oiE 












0.25M 


0.25M 








^l;^^ A^A^ ,0.0. 


Sl*. ^"S 




m-^^i (OP^^ ^ein 7|:a:) 








^# 
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<55> 



<56> 



<54> o>^flEAV(^Alo^l 2), 5L#^(^Al<m 3)oll cfl^l-c^ ^7] ^Alofl IJ!)- ^<^^ 

r 9X^. 
^A]<4 4-9 

<^]-s.^ 7l^lS f^^^l^ #SW.^^i(Glove box) ^<Hl^i ^#<^l^^Vo1^* 5cc2\ 
^^B^^Ai-oii 0.3M, 0.5M, l.OM, 1.2M ^£(^^H1 4-7)S z^-^ ^^fl^l^ A€- ^tilttc}-. 

^oB ^^i). oio^ ^al7]- 1.670] ^^t!" He^<^mi^s|-olH(triethyl phosphite) 

^^t!: ^ 10^^ ^^i^>7ll iHtiVtVi:^. iiaV ^ -g-'5li<Hl ^^o] ^^7]^ , -§-'3^2] ^ 

<57> IS. 31 





^A|a)|4 


u|5lo(|5 


H|iEoi|6 


a|57o||7 


^ ^ 0 TP 










OlAUO:] ^^r- 








He1<H|^jE.ri3l|-0] 














0.3M 


0.5M 


l.OM 


1.2M 






















ta 
T 











<58> 



<59> 



^^7] ^Alc^l 4-72). :y-o] -g-Dflofl -§-5fl£l^ ^^c,i]^Al.o]co^ 0.3M-1.2M^ ^Sj-A] 

^ 0.3M, 0.5M. l.OM ^SC^^Hl 4-6)91 ^^^]^ 1.2M 

^M^] 10-14 
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<60> oj-a.^ 7]M]S. ^^^1^ (Glove box) ^<^l^i ^#o11^a>o1 =1- Scc^ 

^^^^^Hl 0.25M -§-*llAl^ ^on A* ^ultlrcf. -g-^-^ ^^^s]- o]g] ^al7> 1.670] 

slS.^ ^^^tb He|<^l^i^s|-olH(triethyl phosphite)* ^^1 5ccS] HS.3il^<:l-<Hl -^<H 

<6i> -g-owo^ ^^^^ 40, 60, 80 ^ 90°C; ^^1<^1 10-15)5. 

<62> 4] 







^A|0||11 


^A|oi|i2 




^^M|14 










^J:^o,|s.A^ol 


^^^Ol|S.Al-0) 

E 








He^o)|^i^3I|■ 


3|.0]_E 


3r|-ol E 
















0.25M 


0.25M 


0.25M 


0.25M 


0.25M 






40 1; 


60 °C 


80 °C 


90 'C 






24A|^f- o|^oi| 


16A|^h o|^o)| 


12^1^ o)«:oi] 
^^^5 


3Al^F o]^6\] 



<63> ^^7]^ ul-sf ^o] .g-ono:| ^v^^ 50. 80 ^ 90°C(^^1<^1 10-15)5 ^z^- 

fe^ "T- 9X^. J^tb, SO'CHl^i ^^^A]^ 3^]^ <=>]^^] 

<64> 15-18 
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<65> 



ofl 0.25M ^^S. -g-^Al^ -g-ofl Al- §altbi:f. -§-<3fl ^wl(Ca/P)7> 1.0. 

1.5, 1.67, 2.0(^A]c^l i5~18)ol ^^t!: Be)<Hl^3L::^xS|-olH(triethyl phosphite)* ^ 

A] 5cc^ ^S.3q^AVoil ^o] ^til^cf. -g-o« Bl- -g-^ A<^] ^i^i^l <^1* ¥ -g-^ 

^ ^^t!" ^ 10^^ ^^-1*1-711 

-g-^-flS] ^:£» 120*CS. 10^ oj^oll -a-^AlT^ «rfli^ -grSollAi -g-nfll- 

*1 ^B^«^^ ^ ^^5*1-^ 1000t;<HlAi 4Al:?>^o> ^i^^El^Vcf. ^^^Hl^ 

-i-^fl ^^t!: ^ ^^^^^ ^ ^ S 5<^1 ^l^l^V^c}. 

<67> is. 5] 



<66> 













































0.25M 


0.25M 


0.25M 


0.25M 




0.25M 


0.16M 


0.15M 


0.125M 


1000 TC, 4^1 <! 
^^el ^ ^^^^^ ^ 


#(p-Ca2P207) 


#(p-Ca3(P04)2) 


^A|.2|.ol.5|-EfO]E 

(Caio(P04)6(OH)2 
) 


(Caio(P04)6(OH)2 

), ^^^^^ 

(CaO) 

(-^1400t;, 12 

A]-^'y-^#(Ca4P2 
Og) ^"il) 



<68> 



^V7l54 ^o] Olo] S.y]7|. z^-Z^- l.Q, 1.5, 1.67, 2.0(^^]'=^] 15~18)^ -g-«2Jj 

(Ca/P)7> l.0(^Al<^1 15)^ wflE^-^ ^^'LV^#(|3-Ca2P207), #Hl(Ca/P)7> 1.5(^a1c^1 

16) ^-f^ uflE]-^ ^^^V^^#(p-Ca3(P04)2). ■i-til(Ca/P)7> 1.67(^^1 o^l 17) <y ^a]. 
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S).o)-3X|.El-olE(Caio(P04)6(OH) 2), #til(Ca/P)7> 2.0(^^1 o^] i8)o] o.^ A>ol<4^#(Ca4P209) 

<69> ^aHI 19 

<70> ^2:^ o>s^ 7)^1^ ^^^1^ #S-y.^^>i(Glove box) ^ofl>H ^^<Hl^A>olc^ 5ccSl 
5LS.3:)^A]-ofl 0.25M ^S.S. -g-afl^lti -§-"5^ A» ^tiltVcf. -g-ofl 3^ ^#2]- o]o^ ^n]7} 1.670] 
^j^tl: He] ^l^ii2il-olE(tri ethyl phosphite)* ^^1 5cc^ ^o] ^w] 

-g-^^ ^-SES 60rs- ^i-^A]^ ^ 60°C# -e-^]^!^ # ^^^Aj^lc^.. 6^]:?]: 

^^^-§-^* ^1-^^^ o>s}.El-olE # ;^l2:7l- ol^<>|^T:f. 

<7i> oHi:^ -8-'2^^S wl^J^ ^el^V ^wl*>Jl o]^^ o>s)-E].olB 3.^ ^ 

^Cl-7> Mll^ iJ-'^-^S t!" t^^, lOO'C^ -^^m ^S7H1 10^ ^ 

^ 7>^^^^1^4. 10^ ^'^] 500°CS. -^^1*1- ^7]S.^] ^T^^Jl 500°C<^l-^i 15^^ ^ 

<72> ti]Ji7<^1 4 

<73> H]jI7dll 4^ ^V7] ^Ajo^l 199\- ^^tb <^>S]-El-OlE ^^-g- ^IStt ^ <^H1 

^1 ««m 'fJ-'S-^s *!• loors :?is7i<^l 10^ ^^H^i 7>^^«fl 

^1^^-. 10^ ^<=>\] 3.^ 5^ ^^tlrCf. S^^l* o]^* 500t:S -fr^l ^ 
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7l^o11 ^T^^JL 500"'C<H1H 15^^ -a-^l^l^cf. 15^0] ^m-^ ^^^11- ^Htfl<H 3.^ ^2] 
<74> [S 61 



a|51o)|4 





's-ier Tu o Tr 




















0.25M 


0.25M 




60 °C 


60 °C 




6^1 ^^ 








100'C<»ll'^i 10^^ 


n 


^h<^l 


o.^ 500 °C, 15& 


S%^7h^^«H^500°C, 
5) «}:^ 









<75> 



<76> 



^7] ^Ajo^l 195]- ^o] o>5|.B]-olE ^^-g- ^%->7>4^^«fl^500°C, 15^:?1- -^^1^> 

^7>^^*llo] 3^^^-%: 5S] tiV4^>o^ ^^^>Jl^#^o.^ SOOr, 15^:?> -^^Itt ^-f<^l^ 

^^l-o^ 3.^^ 7]%-^ eoor^fl^i 800°c^7H 5°c^ ^^s. ^^^i^ ^ i^i^ -^^1^1 7]^ 

(Scanning Electron Microscopy; SEM) a>^o.^ ^^7\ <^ ^^\o]3.S.^]^(.m)^] 
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<77> :£ 4^ o>5}-El-ol^ 3.^ 7]^^ 600'C<^l^i 800°C5^ ^£ <^o\]A^ lA]:^ -^oV <g^^s:) 

ZLEfl^S-Ai, 29 20°~40° 5°^ ^£.5. i^J^V^^nl-. £. 4<^1a-1 «^ ^ ^^o] ojo] 

600°C<H1A-1 7l:^oilA-l ^>0:^o>5i).e)-o1b^ sl^^o] &<^jl, 700*0, SOO'CS l^^e^ ^ 

<78> £ 5^ ^*a*>7l ^efl ^;^>^A|.^Dl;§(SEM)<^l <Hlui 

^1 ^^y: ^^7l (Energy Dispersive X-ray Spectroscopy, EDS)^ ^^^^ ^^tb ^^H^ 
<^li^. ^#S|^o.D^ 7l:^Sl ^^^^^^^ Si£ ^#5lSit^-. ic)-E)-Al 

^^^4 ol^S. ^^^^ ^-^rsF^^V^El-olHS 91^^ ^ 

<79> i 6 ^ :£ 7^ z^-z^- 7001C, 1^]^ <5>2|-EfolH 3.^^-^ 

(Atomic Force Microscopy; AFM).^^ -a.<^^^ t>>3i|-B)-ol e 

S^asS* .a.*^^^ ^V^^m-. -£ 6^ 50~100nin <^M^-o]^ <ij^l-7> ^l^*>7ll ^ 

^ ^ S. 74: ^3^^ 3^^^ ^^<=>] ^3. ^^^^ ^ 

<80> ^^^2^ «-3i-7j-£i- <y:ol.^7l ^Sefl^l Al^7l (Scratch tester)* A>-g-^>o^ 

^^0:1 ^ol 25N<^1 nfl wlSdt ^^f^o] ^T^^cf. <^ti}:^^S ^^^d-<Hl 

^^*>^ 3.^0] 30N ^£5] «-2j-7^S.l- A>^^ Jl^^ nfl ^ ^tgofl 4el- 

<8i> £ 8^ ^^1 ^a-a-^l^i A>-g-^>ji o;^^ E^Ef^ ^^(Ti-6AI-4V)4 ^Efl<?l&l:^i>i€(SUS 

316L)S. ^IS^ iH^(Ti,SUS)5q- ^11- ^ ^^^^ ^'L>5l-^>4^^1H(HA) #5. 

S^*>JL 700r, ^^s^t!: ^ S^^l(Ti-HA,SUS-HA)l- i<=^^^ ^}^^]^. £>^1€ «>5+ 
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^<^1 ^^^1^ ^^f-o] ^^^>:a ^l^^Ml ^^^o] 9X-^-^ ^ ^ 9X^. ^^]^]^ ^ 

^^^^(wettability)ol -^^^ ^e}^^ ol-§-*>«^ ^1^, ^^^^^ 

^^>7j-£7> ^o.B^ ^<at!: ^flef^^ ^^^^ ^^^^ ^ ^c]-. 

^^^^ ^o^7lt]: ^Alc^lofl oVi^^H ^ ^J^* ^i'HM-^l 

i^vr^o] ^^}^ ^<^HlAi ^i-^j-^ ^1^^ 7>^ ;^H1 i^'^^tl: ^^^^] 7V^^ ^ 
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11 

^^^^ -B-^-^^ -§--511^ ^^tb ^ -g--^-^^ •el't]:^^ ^ilel-^ 

o] ^^v\]^ ^7^11- i^^>^ ^^i^S. *m -a-yr^^ ^^21-^^ €s^°fl^ # 

[^^^J- 2] 

^ll«c3-^l Si^^i. ^c]-7l -^71 H^3:)^A].^ ^H1H^>. ol^<H^l^ ^<^l^i 1 

Al-^M 9X'^^], ^^ofls.A>ol^^ -^7lAV -g-^nofl cfl«fl 0.005«^lAi l.O^ #^£7> 

S^^sl^ ^<L>^# ^-flel-^^ #H^^1^ # ^l^i^J-'^. 

41 

£^ ^^^s. ^ilfi^-^^ 9^^]^ # 
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1^^%^ 51 

^ ^ *>M-^ ^^1-^5. ^-1151-^^ #H:j^l^ # ^is 

i^^^^ 61 

o]^o]^]^ -y-a:^^ ^ef^^^ # ^i^^cJ-^. 

71 

'a-^l ^^<g ^>a-<§ -§-^^ ^^^<^l^i 1^^ ^^1 80lC<^l^i ^cfl 

10^1^ ^A^x\^A^ ^-flel-^^ 

^oM S^B]-^ <^lWl ^^^ofl 0.7^-.^ cl.;^]^].; 

^7l ^± ^^7] 500°C~800°C^ SL^ 

^^^S. ^^>^# ^-flsl-^^ 3.^^^"^. 
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^171J-011 9X'^M, ^y]^^ ^S3Xl^A)._ 0V^^13A>_ iS.A].O.S. oj^O^^]^ ^6\]A^ 1 

# ol>^ ^^o^S. t}^ 91^^^^ ^^^^ S^^cJ-'^. 

9] 

^17%H1 Sic^^i, ^^7l ^#<^l^A>ol^^ ^7]^ -g-<2ljoil cH«fl 0.005<^1>H 1.02] #^£7> 
Sl£^ S^^^s]^ ^^^S. ^-flel-Bi^ S^'i^'^. 

10] 

^ ^ ^^^^>3i;^> ^l-ar^^ ^-Bl-^i ^wl7> 1.0<H1A] 2.0 '^^71- 5) 

^^^51^ -y^^^ ^fle^-^^ 

11] 

^^S. o]^o]^]^ ^^^S. t}^ 91^^^^ ^m^^ 

I^j^^cJ- 12] 

^17*J-<^1 ^7i 7>^^«fl eo-ioor^i ^^^lA^ oi^o^^i^ ^^o^s. 

'^l^^^'W ^^M^^ 3.^""^^. 
i^^^^ 13] 

^]7^M 9lo]^^, ^7] ^^^1-1: o^lw] ^^^e^*>fe -SrS^ 300-500^^ ol^o^x] 

^ ^■^^s. *m ^^^^ ^-flel-^^ S^IJ-'^. 
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1] 




\ - 

Fused Silica Substrate 
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IS. 51 





30-29 



1020040004087 



#^ ^;^>: 2004/3/11 



7] 

Topogfs»>ty. S0S3;hPF 
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